The average emission and prevalence of Methane (CH4) 
INTRODUCTION
The basic reason to declare the coal mining as the harmful profession in Baluchistan is the uncontrolled emission and exposure to carbon monoxide and methane both being greenhouse gases and are harmful not to the environment but to coal workers as well. Theover exposure of methane gas (Greenhouse Gas) causes the sudden death whichis quite frequent in Baluchistan.The accidents due to roof collapse inside the mine because of old mining techniques are quite common, and it has become overburden on Government of Baluchistan in the shape of compensation and treatment expenditures. Exposure to over emission of coal dust is another phenomenon which has given rise to numerous health problems. In Balochistanthere is no concept of disposal of coal effluents atconfined place,so it has become not only the source of air,water and soil degradation but has posed numerous waterborne health problems
MATERIAL AND METHODS
It describes the procedure adopted for the conduct of research work in the field, collection of data, experimental material used in the field, study area, Medical and Laboratory services and statistical tools practiced to identify the problem areas due to coal mining in Baluchistan. Studies to determine occupational health impacts on coal mine workers of Baluchistan were conducted in the coal fields in Mach, Sorangedegari and chamalong. It was quite difficult to conduct the research work in Baluchistan due to the unrest and security situation; therefore the Military services were sought in the field as shown in (Figure; 1) 
Methods Used to Identify the Health Impacts of Coal Workers
To carry out the research in the field, a comprehensive plan was made in which three coal mines were selected for study purpose. A comprehensive Questionnaire, covering all the details, was formulated to get the qualitative and quantitative data about the coal mine workers health impacts in selected coal mine fields and a W.H.O based Quality of life (QOL) questionnaire was also used to ascertain the quality of life and health effects of coal workers in Baluchistan. The high quality analytical equipment of Baluchistan Environmental Protection (BEPA) was mobilized and used on all three selected coal mine sites to find out the effects of coal dust, coal waste and coal gases exposure on the health of coal mine workers. To ascertain the specific and precise harmful impacts such as common clinical problems, like respiratory irritation, pulmonary tuberculosis, pneumoconiosis(black lung), obstructive bronchitis, allergy, male infertility and heart diseases etc being related to physical and biological hazards of work environment, the selected coal workers were taken to Combined Military Hospital for the medical examination like X-ray, sputum, blood and urine routine examination, semen analysis, CT scan, biopsy, and ultrasound etc.
DATA COLLECTION
For the collection of secondary data, different departments of Government of Baluchistan were approached (Table1).
Types of Equipment Used to Identify the Health Effects
During the field work, the data on the mentioned parameters that could havethe health impactson coal miners were collected with the help of apparatus given in the table(2)
Research Area and Sample Size
Keeping in view the security situation, total no of mines selected and allowed to visit by authority, Geographical location, types of mining carried out, the three coal mine fields named as Mach, So-range-Degari, and Chamalong coal fields were selected for study purpose. For the simplicity and to be more specific three sub-mines from each selected coal fields were selected and marked as M1,M2,andM3 at Mach coal field, SD1, SD2 and SD3 at So-range-Degari and C1, C2 and C3 at Chamalong coal fields. Approximate 10% strength of coal workers out of sample size 228 was selected for further analysis. The strength of coal workers selected from respective mines is given in table 3; Mach (M1, M2, M3) = 65 coal workers. So-range -Degari (SD1, SD2, SD3) =77Coal Workers and Chamalong (C1, C2, C3) =86.In this way total strength of coal workers selected n= 228 coal workers for study purpose, so this figure can be denoted (n=228) Moreover a total of 120 Non coal workers 30, 40, and 50 respectively from living areas near to each selected coal field were selected for comparison purpose. The idea was to ascertain whether the population adjacent to coal fields approximately within one kilometer is affected due to coal mining or not. The data was collected by face to face interviews, coal workers were read out the Questionnaireeven the questionnaire was translated into the language which they can understand/ read out. The average timing for the completion of questionnaire was 36 minutes. For coal dust workers and non coal workers the age ranges between 15-45 and above with medium age of 32 years old.Percentage of coal drillers, helpers, coal loaders (Labors) and coal transporters were 60%, 15%, 20% and 5% respectively. The total strength of coal workers was further divided into four age group table 4
Methods of Investigation Through Questionnaire
The reliability of the QOL -Brief scales was calculated, usingcronbach'sX-coefficient. (Cronbach, 2003) ,Alpha co-efficient of magnitudes 0.70 or greater were sought as evidence of adequate scale, reliability for use at the level of group comparison. (Cronbach, 2003) .Person's correlation coefficient was used to examine the correlation between the scales (Cronbach, 2003) .To examine the Impact of Socio-demographic, working, and health factors on health related QOL, the multiple stepwise regression analysis was used in which the dependent variables were the scores of the physical, psychological social and environmental domains of the QOL -Brief and the independent variables. For all analysis, a two sided P-value of less than 0.05 was considered to be statistically significant , statistical description and hypothesis testing were performed by using the statistical software (SPSS)version (11.5).Regression analysis was performed using SAS (version 8.2).
Methods of Investigation in the Field
The services of Environmental Protection Agency (Department of labor)were requested for the provision of Equipment and staff in the field. The coal dust samples at all selected coal mines Yearly health analysis report regarding coal workers was gathered from different Hospitals/Health units where the coal workers normally report with diseases.
Criteria to investigate QOL of Coal workers
To evaluate the MultidimensionalQOL of coal dust workers and to investigate the impact of socio-demographic, working, and health factors on their QOL A minimumservice criterion for coal workers was one year. The workersage range between 15 to 45 years based on the common age range of the coal workers.The coal dust workers were categorized as mainly coal drillers, helpers, loader,transporters, loading/unloading workers and non dust workers as maintenance workers and technician. The workers with chronic diseases, such as Hypertension, diabetes or other cardio disease were excluded.
DISCUSSION ON QOL RESULT
The QOL analysais of above tables (5, 6,7 and 8) The graph shows that the coal workers of Baluchistan are illiterate and belongs to below poverty line family. Their living conditions at coal fields are worse than they live at their home.
They don't care their health and use to work more than their capacity for the sake of earning small petty amount. They are helpless to work under the similar conditions because of poverty and joblessness in the country. They are not provided with the good living conditions like Medical facilities, living, food, water and other recreational facilities by the coal mine owners and government agencies. They don't go for initial or periodic medical examination at the time of induction as coal workers or during the service so they don't come to about the clinical hazards of coal mining. They don't know the impacts of coal mining like exposure to harmful gases or environmental degradation and latest trends in coal mining other than to earn some money for their family.
Effects of over-exposure of Gases on Baluchistan coal workers
The table-9 shows that the gas exposure limits are more than the permissible exposure limits given by health safety agencies like National institute of occupational safety and health (NIOSH),Occupational safety and health administration(OSHA),Mine and safety health administration(MSHA).The higher concentration of methane reacts with air (CH4+2O2= CO2+2HO) and displaces the prevalence of oxygen Petsonk (2007) as it has been highlighted, higher the concentration of CH4, lower the percentage of oxygen (Min 18%) and thus it results in suffocation and ultimately sudden death (Jrof, 2004) .One of the reason of sudden death due to over emission of CH4 in Baluchistan coal workers is the weak cardiac sensitizers in human following inhalation exposures to high concentration (greater than 5%isobutene and greater than 10% for propane)cardiac sensitizers causes the sudden onset of irregular heart beat and sudden death (Megrran, 2001) .In some cases due to high concentration and oxygen deprivation damage to some or all organs including the nervous system and the brain has also been observed in Baluchistan coal workers. In some casesOccupational or accidental exposure to CO has caused acute decrements in lung function because of high level car boxy hemoglobin. During medical examination headaches, dizziness, drowsiness, unconsciousness, nausea, vomiting, shortness of breath has been found common in Baluchistan coal workers. Problemsof aging and illness due toCO induced neurobehavioral effects have been observed, because, under normal circumstances, the brain can increase blood flow to tissue, oxygen extraction to compensate for the hypoxia caused by exposure to CO. (Xiao, 2003) Tissues of highly active oxygen metabolism, such as heart, brain, liver, kidney and muscle may be particularly sensitive to CO poisoning (Wei-Lung, 2006) .When car boxyhemoglobin levels are higher than 50% convulsion and cardio pulmonary arrest have been observed. Complications have been observed frequently in CO poisoning like immediate, death, myocardial impairment, hypotension, arrhythmias, and pulmonary edema (Gabe Wells, 2008) .Perhaps the most insidious effect of CO poisoning observed is the delayed development of neuron psychiatric Impairment and the neurobehavioral consequences (Richard, 2005) .Impact onthe central nervous system, causing hallucination and a heightened emotional state has also been observed. This is very unfortunate that no stake holder is having such awareness
Effects of over-exposure of Coal dust
During the underground coal mining whichever the method used for mining, the coal dust is generated whose particles that are small enough to penetrate into the nose (Figure 6 ), upper respiratory system and deep into the lungs (Hong, 2007) . These particles that penetrate deep into the respiratory system are generally beyond the body natural clearance mechanism of cilia and mucous and are more likely to be retained. This can cause severe lungs problems, infection in eyes, nose and throat etc (John and Kirk, 2007) . Initially the MSHA and NIOSH of U.S.A had recommended 6-8mg/m3. Under the conditions of time weighted average (TWA) 8hours work/day and 40 hours/week but later on these limits have been revised as 1-2 mg/m3 for carbon contents and 0.05-0.1mg/m3 for quartz. Keeping these criteria and conditions in mind, the exposure limits verification tests at all the three selected coal sites for coal dust and quartz contents were conducted. The samples were collected in the field with the help of PM10 and PM2.5 Anderson apparatus and analyzed in the EPA laboratory (Figure-7) .To evaluate the coal dust exposure limits in comparison with international standards, three sites So-range -Degari, Mach, and Chamalong coal field were selected and marked as siteSD, M and C respectively. To get the concentration limits during all three shifts and to avoid the error due to just single reading, the selected coal sites were further sub divided as mines SD1,SD2,SD3,M1,M2,M3and similarlyC1,C2,C3so that the aggregate reading can be obtained.
The tabulated values ( Table-10 
Coal Dust Particle Sizes
The analysis of dust particles with respect to the sizes as in the table-12 shows the presence of all sizes of particles.The basic reason to measure the sizes of particles is to know how and where the quantity of dust particles is entrapped and causes the damage. Dust particle were measured in microns and varies between 1.1-10 (um) .The particle that is small enough to penetrate the nose and upper respiratory system and deep into the lung (Figure-7) . Particularly penetrate deep into the respiratory system are beyond the body natural clearance mechanism of cilia and mucous and more likely to be retained. The particles having bigger diameter can be trapped into the upper respiratory tract (Derikson, 2000) due to which following problems were noticed in coal mine workers of Baluchistan: -Irritation in lungs, throat and nasal infection, wheezing and Asthmatic problem. The particle sizes found in Baluchistan coal field are bigger in diameter and more in concentration, which attribute toward severe throat and lung problems whereas the particles less in diameter could not be trapped by cilia and mucous of the respiratory system and enter into the lung airways and causes damage to lung (Figure-8 ).
Impacts of Coal Waste
During coal mining no doubt the coal mine waste water and coal waste(coal slurry) come out as the product waste and spread out into unconfined place at Baluchistan coal fields. It contaminates the nearby source of drinking water that water is used by coal mine workers and they are suffering from numerous waterborne diseases, this was investigated by taking the water sample and testing it into laboratory, the results in comparison of WHO prescribed limits have been tabulated in table-13.
The comparison shows the concentration limits of TSS and TDS in Baluchistan coal fields are higher than prescribed by W.H.O. The higher concentration of these effluents makes the water heavier and unsuitable until unless it is purified and the lower PH value shows that the water is acidic. The less BOD and COD demand shows that either the microorganisms are less in numbers or mostly dead due presence of higher concentration of TDS and TSS. Moreover the nonavailability of facility to purify the water has become one of the reasons of no of health impacts in coal workers of Baluchistan. Common diseases were registered amongst the coal workers like, viral diseases, Diarrhea cholera, Hepatitis, Ulcer, Headache, nausea, tiredness chest and muscular pain etc.
Noise Impact Due to Coal Mining
Though in the underground mines the Noise Impact is not as pronounced as it is in the surface mining where lot of heavy equipment is used for the coal mining, the mining operation like drilling, collection, transportation and handling of coal, sizing and segregation units are the major source of noise pollution, results have been given in table-14. Noise in coal mining is obvious and is displeasing for coal workers that disrupt the activating and life as well (Whispers Barry Robinson, 2006) .In underground coal mining the blasting, compression, and transportation of coal, has certain noise impacts like., impaired hearing, damage to hearing system, deafness, permanent hearing loss caused by damage to the sensory cell in the inner ear.sleeplessness, muscular pain, itching, unpleasant feeling, hard in taking
Yearly Health Analysis of Coal Workers of Baluchistan
The year wise figures in the table-15 show very alarming health conditions of coal workers of Baluchistan. Since No pronouncedmedical facilities are offered to coal workers therefore significance rise in yearly health statics has been observed. Namely Poverty, Illiteracy, unemployment is the main contributing factors towards the rising trends of health problems of coal workers because they don't find any alternate except to work as coal worker
Assessment of Occupational Health Impacts of Coal Mining in Baluchistan
The coal mining in Baluchistan is having many severe occupational health impacts due to omission of Gases, coal dust and coal effluents. To investigate these problems into the coal mine workers of Baluchistan the selected coal workers from all age groups were brought to Combined Military Hospital and Air force Hospital Quetta to conduct the requisite tests. The symptoms observed and the tests results have been summarized in tables from 16 to 18.The tabulated values present the comprehensive breakdown of all possible occupational impacts and illnesses by covering all the age group of coal workers, right from the induction into coal industry till the retirement. The picture painted in the tabulated form depicts the actual situation and conditions of coal workers of Baluchistan (Pak). Due to over exposure of methane gas (Greenhouse Gas) the incidents of sudden deaths are quite frequent in Baluchistan whereas the CO poisoning has severe health implications on coal workers as shown in above table. The accumulation of methane and carbon monoxide causes sudden death and health problems whereas the accidents due to roof collapse inside the mine because of old mining techniques are quite common, and it has become overburden on Government of Baluchistan in the shape of compensation and treatment. Exposure to over emission of coal dust has given rise to numerous health problems which are either faced by coal workers or Government of Baluchistan but not the coal mine owners. In Balochistancoal mining, there is no concept of disposal of coal effluents at some confined place,so it has become not only the source of air,water and soil degradation but has posed numerous waterborne health problems which is directly or indirectly is the burden on the economy of the Province. it is quite evident that the %age of no of death/injuries and diseases because of exposure to gases, coal dust and coal effluents are more than the requisite and not compatible with the quantity of coal extracted, which pose an alarming situation and give the significant message to the Government of Baluchistan and other stake holders that they must take the immediate measures to reduce it.
CONCLUSION
Though many research are being conducted all over the coal mining countries for the improvement in coal extraction techniques, to overcome the emission rate of methane and carbon and thus to reduce the death and injury rate and environmental degradation. Efforts have also been instituted to overcome and reduce the toxicity of coal effluents on the health of the coal workers. Table-1 
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